The aim of this study is to identify the relationship between Vegetation Cover (VC) and the land Surface Temperature (LST), using satellite data of Wadi Bisha, south the Kingdome of Saudi Arabia (KSA). The Landsat 7 Thematic Mapper (ETM) thermal band (band 6) was used for calculating the (LST) values. The near-infrared (NIR) and red band (bands 3 and 4 respectively) were used for estimating the vegetation cover. ERDAS Imagine 9.3 and ArcGIS 10.2 were used in the current study. The results of the study show that the increase of vegetation cover (VC) coincides with decrease of (LST), while the decrease in vegetation cover is linked with increase of (LST). It was found that there was no vegetation observed in areas practiced the highest temperature of 49˚C, while areas of lowest temperature of 28˚C were characterized by dense vegetation cover. Thus, a quite significant correlation is approved between the (VC) and the (LST), based on the validation of (50) locations. It was concluded that availability and continuity of Satellite remote sensing data was required for elaborating a continuous monitoring of vegetation cover conditions and mapping was recommended in Wadi Bisha. Operational monitoring is recommended to ensure the adoption of flexible land cover validation protocols.
Introduction
Advances in space technology have increasingly allowed the use of satellite data to study complex physical A. Alshaikh 249 processes on the Earth's surface [1] . The importance of this study is to evaluate the use of remote sensed information, especially thermal bands to gain land surface temperature (LST), according to [2] . The LST values will be compared with vegetation cove density, extracted from the normalized difference vegetation index (NDVI). Land-surface temperature (LST) can be defined as the thermal emission from the landscape "surface", including the top of the canopy, for vegetated surfaces, as well as other surfaces (e.g. bare soils). Jinn and Dickinson [3] referred that LST controlled the surface heat and water exchange with atmosphere. Estimation of LST, from satellites infrared radiometers, has been proven useful. Most studies have focused on the use of polar orbiting satellite systems because of their high spatial resolution [4] . In estimation of LST from satellite thermal data, the digital number (DN) of image pixels needs to be converted into spectral radiance, using the sensor calibration data [5] . Landsat-7 Enhanced Thematic Mapper (ETM) scenes include a thermo band (band 6), which can detect thermal radiation released from objects on the earth surface, in addition to the red and near-infrared bands (band 3 and band 4). A vegetative index is a value derived from sets of remotely-sensed data that are used to quantify the vegetative cover on the Earth's surface. The NDVI is calculated as a ratio between measured reflectivity in the red and near infrared portions of the electromagnetic spectrum. These two spectral bands are chosen because they are most affected by the absorption of chlorophyll in leafy green vegetation and by the density of green vegetation on the surface. Also, in red and near-infrared bands, the contrast between vegetation and soil is at a maximum [6] . In this study, Landsat 7 ETM was used in order to estimate LST over Wadi Bisha (South KSA) and compared it with vegetation cover.
Objectives
The main objective of the current study is to investigate the generality of the LST-NDVI relationship over a wide range of moisture and climatic/radiation conditions, through the following steps: 1) Estimate NDVI Value from Satellite Images, using red and near-infrared bands (band 3 and band 4 of Landsat ETM 7).
2) Calculation of Land Surface Temperature (LST) from Satellite remote sensing data using the thermal band (band 6).
3) Finding out the relationship between normalized difference vegetation index (NDVI) and the land Surface Temperature (LST) in WadiBisha.
Study Area
The study area is located at the South of the Kingdom of Saudi Arabia (KSA) as shown in (Figure 1) . The study area is characterized by diversity of its natural terrain, including plains, mountains and valleys where graded region height of (750 -2850 m) above sea level (Figure 2 ).
Data
The ETM data used in this study were obtained from a remote sensing satellite (Landsat 7) launched by National Aeronautics and Space Administration (NASA) of USA. A number of two images were used (Figure 3) , images characteristics [7] are shown in Table 1 .
Methodology and Analyses
In order to achieve the objectives of this study, the activities were elaborated in six main stages, while conducting subdividing the study area "WADI BISHA" into 4 parts to facilitate the application and analyses.
Data Collection, Processing and Calibration of Raw Data and Geometric Correction
The image processing software system (Erdas Imagine 9.3) was used for the geometric correction; calibration and processing of raw satellite data [8] .
Conversion of Thermo Band Digital Number (DN) to Spectral Radiance (L)
For Landsat images that are not in the original United States Geological Survey (USGS) "GeoTIFF with Metatdata" format, it was needed to manually convert these data to radiance values. There are two formulas that can be used to convert DN's to radiance; the method depends on the scene calibration data available in the header file ( [9] and [10] . One method uses the Gain and Bias (or Offset) values from the header file. The longer method uses the LMin and LMax spectral radiance scaling factors. The following formulas have been adapted from the USGS Landsat Users handbook [11] .
A. Gain and Bias Method:
The formula to convert DN to radiance using gain and bias values is:
where: CV R is the cell value as radiance,
CV DN is the cell value digital number, G is the gain value for a specific band, B is the bias value for a specific band, B. L Min and L Max Method:
The formula to convert DN to radiance using L min and L max values is:
where: L = Spectral radiance, LMIN = (Spectral radiance of DN value 1), LMAX = (Spectral radiance of DN value 255), DN = Digital Number. Table 2 lists these values for ETM band 6 for the two images Using these values in Table 2 absolute radiance values can calculate for each pixel in the two images. It should be noticed that the radiance values are real numbers, while the DN values in Band 6 are integers.
Conversion of Spectral Radiance to Temperature in Kelvin
Once the DN's values for the thermal bands have been converted to radiance values, it is simply a matter of applying the inverse of the Planck function to derive temperature values.
The formula to convert radiance to temperature is:
where: T = Effective at-satellite temperature in Kelvin, K 2 = Calibration constant 2 from Table 3 , Table 3 , CV R1 = is the cell value as radiance, ε = is emissivity (typically 0.95).
Conversion of Temperatures
The temperature values are estimated in degrees Kelvin, and are then converted to degree Celsius.
Calculation (NDVI) Values
A vegetative index is a value that is derived from sets of remotely-sensed data that is used to quantify the vegetative cover on the Earth's surface. The NDVI is calculated as a ratio between measured reflectivity in the red and near infrared portions of the electromagnetic spectrum. These two spectral bands are chosen because they are most affected by the absorption of chlorophyll in leafy green vegetation and by the density of green vegetation on the surface. Also, in red and near-infrared bands, the contrast between vegetation and soil is at a maximum. The Thematic Mapper bands 3 and 4 provide red and near-infrared measurements respectively and therefore can be used to generate NDVI data sets with the following formula. 
Relationship between Vegetation Cover and (LST)
Software (ArcGIS-ArcInfo 10.0) were used to prepare maps that represent the relationship between vegetation cover and (LST) in addition to the preparation of all study result maps.
Results

VC and LST Pattern and Interrelationship in Wadi Pisha
The Figure 5 and Table 4 demonstrate the distribution of LST and VC respectively. Figure 6 ). In regard with part 2 of Wadi Bisha, the distribution of LST and NDVI values are shown in Figure 7 and Figure 8 respectively. Table 5 demonstrates the values of the two parameters in different locations. It is found that LST ranges between 30˚C to 49˚C, while NDVI between 0.20 and 0.48. Table 5 and Figure 9 show that a negative correlation coefficient of 0.98 cauterizes the relation between the two parameters.
The second part is characterized as follow: (Figure 7 and Figure 8 ) ( Table 5) . LST (Kelvin) = (302.633713 -322.3257189). LST (Celsius) = (30˚C -49˚C). NDVI Value (0.2 -0.48). R = −0.96896. R 2 = 0.938 (Figure 9 ). Distribution of LST and NDVI, at the third part 3 of Wadi Bisha, is shown in Figure 10 and Figure 11 respectively. Table 6 
Validation of VC-LST Relationship
Finally, a number of 10 geographic locations were chosen randomly to represent the study area, for measuring both LST and NDVI. The measurements show that LST ranges between 33˚C to 49˚C, while NDVI values range Figure 16 show that a negative correlation coefficient of 0.94 characterizes the relation between the two parameters. LST and NDVI measurement at several locations). LST (Kelvin) = (306.2563744 -321.5880036). LST (Celsius) = (33˚C -49˚C). NDVI value (0.169 -0.229). R = −0.942713. R 2 = 0.888. Table 9 and Table 10 summaries the overall obtained results related to SLT and NDVI values found in different study portions. It can be outlined that the abundance of vegetation cover is one of the most influential in controlling (LST) in Wadi Bisha. As per the (NDVI values) the data indicates that areas having lowest surface temperatures were rich in vegetation (dense vegetation). A clear example may be highlighted at the part 4 of Wadi Pisha, where the Lowest LST was (28˚C) and highest NDVI (0.41) are recorded. Also, part 2 includes the bar land area of highest LST (49˚C) characterized by the lowest NDVI value (−0.20).
The statistical test of the obtained data identified the relationship between vegetation cover and the land surface temperature. The correlation between the (VC) and the (LST) over (50) locations in the study area is quite significant. This means that the increased vegetation cover (VC) indicates decrease in (LST), and the decreased vegetation cover (VC) indicates increased (LST). 
Conclusions
As Land surface temperature (LST) controls the surface heat and water exchange with atmosphere, Land use/ Cover is very important factor having a significant impact on Erath Ecosystem. As land surface temperature is considered the thermal landscape emission, influence of landscape on controlling surface heat and water exchange with atmosphere can be predicted. The concrete conclusion of the current research can be outlined as follows:  Remote-sensing data is the most important data sources in land use modeling.  Land's surface temperature is affected by many factors; the most important are richness of water and vegetation.  There is a strong negative relationship between LST and vegetation cover.  The temperature was increased in the urban areas.
Recommendations
It is possible to recommend the following: 1. Availability and continuity of Satellite remote sensing data is required to support controlling the ecosystem. 2. Continuous monitoring of vegetation cover conditions and mapping is recommended in WadiBisha for its ecological tourism potentialities. 3. Encouraging research and studies related to the drought in WadiBisha to support its environmental conservation and sustainable development.
4. Presidency of Meteorology and Environment (PME) should continue their development and ensure the adoption of flexible land cover validation protocols.
